Aim: To investigate whether mode of delivery is associated with mutans streptococci (MS) colonization and dental caries in pre school children. Methods: This study includes 64 pairs of mothers and their children aged 3-5 years old (34 born vaginally and 30 born by Caesarean section).Data included a dental examination, a questionnaire survey of mode of delivery, maternal gestational age, as well as children's birth -weight, and laboratory assessment (by collecting non stimulated saliva for each woman and child and homogenizing them then Mutans Streptococci (MS) were counted ,isolated, purified and diagnosed according to morphological characteristic . Results: Dental caries, salivary and plaque streptococcus mutans counts were significantly higher in children delivered by caesarean section mode than those delivered normally (P<0.05).There was a positive linear correlation between the mean value of DMFS, salivary and plaque streptococcus mutans count of children and their mothers, and this association statistically significant (P<0.05). Gender, gestational age and birth weight had no significant correlations with the dmfs of children (P>0.05).
Introduction
Dental caries is the most infectious and communicable dental disease of all age groups, which effects overall health of an individual. Childhood caries is a multifactorial dental disease and if left untreated it leads to discomfort, pain and lack of interest in routine activities and ultimately destroys tooth structure and early loss of tooth (1) . During and shortly after birth, the epithelial surfaces in the oral cavity of a bacterially native infants become colonized by various bacterial species (2) . In general, these early colonizers are members of the indigenous biota, and their presence plays an important role in host defense, not only in excluding potential exogenous pathogens, but also as stimuli for the development of the immune system in MDJ infants (3) . As members of the indigenous biota, Streptococcus oralis (S. oralis), S. mitis and S. salivarius are the predominant pioneer streptococci that colonize the oral cavity of infants during the first few days of life (4, 5) . The colonization by two other members of the indigenous biota, S. sanguinis and S. mutans, comes later, approximately at 1 and 2 years of age, respectively, following the emergence of primary teeth (6, 7) . S. mutans have been associated with dental caries based on welldefined cariogenicity (8, 9) . Consistently, S. mutans and S. sobrinus have been commonly isolated from the saliva and dental plaque of caries-active individuals including children with early childhood caries. The natural history of S. mutans colonization has been previously studied (10, 11) , sugessted that children acquire S. mutans primarily from their mothers (3, 10, 12, 13) and possibly other sources (2, 14) .
The main objectives of the present study were to determine the correlation between the mode of delivery (vaginal versus Caesarean section), MS colonization and development of caries in 3-5 years old Iraqi children.
Materials and Methods
A-Subjects: Sixty four pairs of mothers and their 3 to 5-year-old children (34 born vaginally and 30 born by Caesarean section) were participated in the study. Samples were taken from 64 mother and from their children aged 3-5 years old attending the hospital of Dentistry College of Al-Mustansiriya University for dental consultation selected by random sampling, then a questionnaire survey of mode of delivery, maternal gestational age, as well as children's birth -weight.
B-Dental examination:
A clinical examination had been performed by using DMFS index 1989 (15) .The examinations were carried out on dental chair by using of sterilized examination sets including dental mirrors, and explorers. C-Bacterial sample collection and cultivation: Saliva and plaque samples were collected from each mother and child. Non stimulated saliva was collected in sterilized capped bottles and swab from plaque in oral cavity was collected and streaked directly onto mitis salivarius, bacitracin-sucrose agar (MSB) for direct cultivation of S mutans. The salivary samples and the cotton swabs were collected under standard conditions according to Dansanyake et al 1995 (16) . Mutans streptococci were diagnosed according to their morphological characteristics on MSB plate using microscopical examination by gram stain and biochemical test. According to (AlMizraqchi, 1998) (17) .
D-Statistical analysis: Data were
analyzed using the two sided independent t-test. Correlation between different variables was done by Pearson correlation (bivariate correlation) to assess the strength and direction of association.
Results
The results of the study show that the mean value of dmfs index, salivary mutans streptococcui and plaque mutans streptococcui were higher in children delivered by caesarean section mode than those delivered normally and statistical significant difference was noted between the mean value (p value= 0.02, 0.03, 0.01) respectively (Table 1) , (Figure 1) .
The result revealed a positive linear correlation between the mean value of salivary and plaque MS count of children and their mothers, the results demonstrated that the value of salivary MS count of children increased when the count of salivary MS of mothers increased (r=0.9), this association statistically significant (p=0.03) ( Table 2) . Table ( 3) showed that the value of MS count in plaque of children increased when the count of MS in plaque of mothers increased(r=0.6) and this association statistically significant (p=0.04),and there was a positive linear correlation(r=0.4) between the value of dmfs index of children and their mothers, where the results showed that the value of dmfs index of children increased when the DMFS index of mothers increased ,this association statistically significant (p=0.03) ( Table 4) .
While there were no statistically significant correlations between the dmfs of child with, gender, gestational age and birth weight. The mean value of dmfs index for male children was higher than of female (p=0.2) (Table  5) , and the mean value of dmfs index for full-term children was higher than those of pre-term one but no statistical significant difference was reported (p=0.3) ( Table 6 ). But there was a weak negative correlation(r= -0.06) between the dmfs index of children and their body birth weight, where the results of analyses revealed that the dmfs index decreased when the body birth weight increased and this association statistically insignificant (p=0.7) ( Table 7) .
Discussion
In this present study, there is a significant association between the mode of delivery and dental caries in preschool children.
The first exposure to microorganisms in vaginally delivered infants occurs during passage through the birth canal, whereas the first exposure to bacteria in infants born by Caesarian section (C-section) is from the skin of parents and health providers, and medical equipment (18) . Different modes of delivery lead to differences in the intestinal microbiota in infants (19, 20) . In the oral cavity, mutans streptococci were detected more frequently and at a younger age in children delivered by C-section than in those delivered vaginally (11) . Csection, compared with vaginal birth, the lower exposure to commensal, protective bacteria from the mother during birth, reducing the natural barrier to colonization by oral pathogens.
The initial pioneer microbes entering the oral cavity influence the pattern of microbial succession, and that the succession is associated with the availability of colonization sites (21) . Bacteria that subsequently attempt to colonize must compete with other micro-organisms for colonization sites and essential nutrients. Additionally they must survive in the presence of adverse metabolic end-products and antimicrobial products that may be produced by other members of the indigenous oral biota. Once established, early-colonizing species tend to persist in the mouth (22, 23) . Because the Caesarean-born infants may have experienced less exposure to maternal and environmental microbial challenges at birth, any atypical microbial environment may prevail, providing more potential biological binding niches for "latecomers" such as S. mutans (24) . The mothers' oral health perception and social behaviors significantly affect the oral health-related quality of life of their children (25) . Our study demonstrated significant connections between maternal influences on children's cariogenic bacterial colonization and caries status. The reduction MS in the mother during the tooth emergence period of young children could have long-term influence on colonization by these bacteria in children and a reduction in childhood caries experience (26) , evidence from this study further supports the notion that early interventions to control MS levels improve the oral health of mothers transform maternal attitude toward good oral health, and, promote healthy behaviors and practices, is essential to reduce the risk of MS infection and early dental caries in young children.
The results of the present study also revealed that males experienced insignificantly more dental caries in term of mean dmfs scores than the femails. Other studies have reported similar results in various preschool children population (27, 28, 29) . The differences in eruption and exfoliation of the deciduous teeth, feeding practice, or eating habits may be associated with gender differences (30) . In a S.mutans mother-to-infant transmission study, it was suggested that male children were 13 times more likely to experience caries than female children if they acquired S.mutans strains from their biological mother (12) .
In conclusion, the mode of delivery may be an appropriate question to be included in past medical history for further determination of why some children are at greater risk for caries than others. 
